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Abstract
Thalassemia constitutes a group of congenital blood disorders which characterized by a defect in 
synthesis of one or more globin chains of human hemoglobin molecule and the resultant microcytosis and 
hypochromia of the RBCs. It is of two main divisions, α- and β-thalassemia and several other subdivisions. 
The study group composed of 40 patient years previously diagnosed with β-thalassemia major attending the 
thalassemia center in Thi-Qar province/Iraq. The control group, matching the age and sex of the study group, 
and consisted from 40 child selected from a number of primary schools. Unstimulated salivary samples was 
taken from each subjects under standardized conditions. The mean value of flow rate of saliva was lower 
among β-thalassemias (0.466±0.024) than for controls (0.829±0.048). The (mean±SE) for the primary teeth 
(dmfs) in β-thalassemias (1.450±0.324) was higher than that for controls (1.250±0.808), this difference was 
not significant (P> 0.05). The (mean±SE) of the caries experience (DMFs) in β-thalassemias (6.850±0.782) 
was higher than for the control group (3.600±0.489). 
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Introduction
Thalassemia is a very worldwide common autosomal 

and recessive genetic disorder with a large geographical 
incidence difference, it is a so severe and incurable 
disease because prevention is the only way to evade the 
disease [1]. Thalassaemias are caused by markdown or 
complete absent in the synthesis of one or more of the 
globin chains that constitute the hemoglobin (Hb) unit 
[2,3]. About 60,000 to 70,000 newly born children are 
born yearly with a severe form of thalassaemias around 
the world [4], and unfortunately most affected children 
are those who born in areas of low sources of income 
[5]. β-Thalassemia major is the most severe type of 
thalassemia and occurs due to a defect in the synthesis 
of β-globin chain [6].

Beta- homotetramers in α-thalassemia are more stable 
than alpha- homotetramers in β-thalassemia; therefore, 
in beta thalassemia α-homotetramers tend to precipitate 
priorly in the RBCs life span, producing marked RBCs 
haemolysis [7]. Few of the pro-erythroblasts beginning 
their maturation and can survive [8,9], the resultant few 
RBCs will bear an inclusion bodies that identified in 
the spleen, shortening the RBC lifespan and producing 
severe haemolytic anaemia [10]. The produced anaemia 
stimulates the production of erythropoietin stimulating 
hormone from the kidney and liver with a compensatory 
erythroid hyperplasia, but the marrow response is 
disrupted by ineffective erythropoiesis. [11]. Later on, 
massive bone marrow expansion will happened and the 
end result is skeletal deformities [12].

In thalassemias, high caries index, pallor of 
oral mucosa, atrophic glossitis, sialadenitis, retained 
deciduous teeth, shortened and spiked roots of teeth and 
thinning of the lamina dura could be seen [13]. Oral health, 
on the other hand, can also affect child’s personality, 
knowledge, and social relationships [14].
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Dental caries is a chronic disease resulted from a 
complex intercommunication of a mass of cariogenic 
oral microorganisms which grow on the teeth surfaces 
within the dental [15]. Dental caries is widely spread 
and can affecting all ages. The experience of dental 
caries could be modified by several important factors, 
including diet, age, gender, socioeconomic level and 
some medicines [16].

Saliva is a heterogeneous mixture of fluids mainly 
produced via the major and minor salivary glands and 
contains oral bacteria and food debris from the gingival 
crevicular fluid [17,18]. Saliva have an important role in 
the maintenance of a healthy oral environment through 
a variety of physicochemical and biological properties. 
Unstimulated (resting) saliva includes secretions that 
enter the mouth without any exogenous stimuli [19,20].

Flow rate is the most important salivary parameter 
affecting oral health status and it represents the rate 
of salivary secretion and it is expressed in milliliters 
per minute [21]. Flow rate is very important protective 
factor against dental caries throughout its washing and 
buffering effect [22], any minimization in the normal 
salivary flow rate can results in establishment of dental 
caries [23]. Al-Jobouri and Al-Casey [24] and Kataria et 
al. [25]

Materials and Method
The total sample included in this study was (80) 

subjects. The study group was consisted of a (40) child 
suffering from β-thalassemia major and aged (11-12 
years old). The control group, the non-thalassemic 
children, matching the age and gender of the study 
group, and consisted of a (40) child selected from 
the primary schools. An ethical approval was firstly 
obtained from the Ministry of Health and the Ministry 

of Education to perform the clinical examination and 
laboratory biochemical analysis. Also, a written consent 
form as well as patient information sheet were provided 
to each participant for gaining the acceptance of the 
child’s parents or his/her caregiver. Children having 
other diseases whose known to affect the experience 
of dental caries or the characteristics of saliva such as 
diabetes mellitus, were excluded.

The oral examination was performed under 
standardized conditions of oral health surveys (WHO 
1997). During examination, a suitable chair is used with 
noticing that it supports the head of the child. Clinical 
examination was performed using plane mouth mirror 
and dental probe. The reported caries experience was 
based on the criteria suggested by Manjie et al. [26]. 
Unstimulated salivary samples was taken from each 
subjects under standardized conditions suggested by 
Navazesh and Kumar [27]. Statistical analyses were 
done using SPSS computer programme, version 21. 
Descriptive statistics including (the mean and SE) 
of each clinical variable were determined for all the 
subjects. Student t-test was used to compare the caries 
experience between the study and control groups. 
Pearson’s correlation coefficient (r) was used to assess 
and compare the correlations among the variables. (P> 
0.05) was considered statistically not significant. (P≤ 
0.05) was considered statistically significant and (P≤ 
0.01) was considered to be statistically highly significant. 

Results
Table (1) illustrates the results showed that the 

(mean±SE) in β-thalassemias (1.450±0.324) was higher 
than that for the control group (1.250±0.808), This 
difference was not significant (P> 0.05).

Table (1): Show Dental caries experience by surfaces in primary dentition among β-thalassemias and their 
controls.

Variables
Study Control

t-test P-value
Mean SE Mean SE

dmfs 1.45 0.324 1.250 0.808 0.919 0.362*

 * Not significant difference (P> 0.05).
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Table (2) illustrates the results showed that the (mean±SE) value in β-thalassemias (6.850±0.782) was higher 
than that for the control group (3.600±0.489). This difference was highly significant (P≤ 0.01).

Table (2): Dental caries experience by surfaces in permanent dentition among β-thalassemias and their 
controls.

Variables
Study Control

t-test P-value
Mean SE Mean SE

DMFs 6.85 0.782 3.600 0.489 3.524 0.001**

  ** Highly significant difference (P≤ 0.01)

Table (3) Results showed that the salivary flow rate among β-thalassemias was lower among β-thalassemia 
patients than for their control subjects. This difference was highly significant (P ≤ 0.01).

Table (3): Salivary flow rate among thalassemia patients and their controls.

Study Control
t-test P-value

Mean SE Mean SE

Flow rate 0.466 0.024 0.829 0.048 6.818 0.00**

  ** Highly significant difference (P ≤ 0.01)

Table (4) In primary dentition, results showed a weak negative, not significant correlation between the salivary 
flow rate and (dmfs) index in the study and control groups. In permanent dentition, results showed a weak negative, 
not significant correlation between the salivary flow rate and (DMFs) index in the study and control groups.. 

Table (4): Correlation coefficients of the salivary flow rate and the dental caries experience among 
thalassemia patients and their controls. 

 *NS = Not significant

Groups     Variables
r

Flow rate
Significance

P

Study dmfs - 0.097 0.550  NS*

Control dmfs - 0.147 0.367 NS

Study Dmfs - 0.181 0.263 NS

Control Dmfs - 0.168 0.301 NS

Discussion
In the present study, the mean value of salivary flow 

rate was founded to be lower among β-thalassemias 
(0.466±0.024) than in their control subjects 
(0,829±0.048). This result was also documented 

previously by Norri [28] and by Al-Jobouri and Al-
Casey [24]. This minimization in the salivary flow rate 
among the study group might be attributed to the fact 
that the salivary glands function in thalassemic patients 
can be affected directly by the excessive iron deposits, 
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and the resultant painful inflammation of the salivary 
glands, with either regular or diminished salivary flow 
[23]. However, Siamopoulou et al [29] concluded in their 
study that the difference in salivary flow rate between 
the two groups is not significant. These results were in 
disagreement with Luglie et al. [30] and Greenberg et al. 
[31] whose showed in their studies that salivary flow rate 
was similar in both study and control groups.

The present study also concluded that the mean value 
of caries experience by surfaces in primary dentition 
(dmfs) among β-thalassemias was higher than that 
recorded in their controls. This result was corresponding 
with Gomber et al. [32], Kaur et al. [33], Dhote et al. [34]. 
On the contrary, this result was disagree with Scutellori 
et al. [35], Qureshi et al. [36] and Arora et al. [37] who were 
concluded that there is no difference between the two 
groups.

Furthermore, the results of the present study revealed 
that the mean value of caries experience by surfaces in 
permanent dentition (DMFs) among β-thalassemias was 
higher than that recorded in their controls. This results 
was in agreement with Hattab et al. [38], Al-Raheem et 
al. [39] and Al-Hadithi [40], while it was in disagreement 
with the results of Scutellori et al. [35] and Arora et al. 
[37] who were founded a similar mean value between the 
two groups.

In present study, there was a negative correlation 
between salivary flow rate and caries experience. Salivary 
flow rate may play an important role in relation to dental 
caries in which the flow rate of saliva exert cleansing 
activity which is critical in the clearance of food remnants 
and bacteria [41]. It was documented that the caries 
experience is obviously increased when salivary flow 
rate is stunted and this fact sign that the chronic decrease 
in flow rate is a risk factor for dental caries initiation 
and progression [42]. In thalassemic patients, reduced 
salivary flow rate can help in colonization of cariogenic 
S. mutans, which may have a role in the higher caries 
experience. Al-Zaidi [43] has documented an indubitable 
correlation between oral mutans streptococci and dental 
caries in β-thalassemia patients.

However, the higher caries experience in 
β-thalassemias than the normal controls can be related 
to factors other than a reduced salivary flow rate. This 
could be explained on the idea that these patients are 
less concern with their oral health, their parents are 
more worried about the serious physical condition, they 

paying less care to the oral health care, and seeking 
professional oral care just when the child experience 
severe pain [23, 44].

Al-Wahadni [45] and Gomber and Dewan [32] 

concluded in their studies that skeletal changes as 
enlargement in maxillary arch that occur in thalassemias 
in could result in protrusion of anterior segment, 
increased space between upper and lower teeth, over-
bite or open-bite which all could predispose to dental 
caries.

Conclusion
Dental caries experience was higher among beta 

thalassemias compared to the control group. The salivary 
flow rate among β-thalassemias was lower among 
β-thalassemia patients than for their control subjects. 
The reduced salivary flow rate detected in β-thalassemia 
major patients could be considered as a modifying factor 
for the increased experience of dental caries in these 
patients.
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